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[II*Jf 1 ] lt¥%ihT* ( M n ) #500-150 
0X\ (Mw) tt¥Wl 

(Mn) i«J:t(Mw/Mn)tf'2. 5-4. 5T'J>& 

( a ) t . mitm ( b ) t itMmftt Lrm^&zt 

1 If * if 2 ] ^7x7 -rt^sxjjttf vifM^ L<(4 

^■^ffiSii ( A ) COXitf* v§S#3 0 0-1000 

t*> s it *ii i immsmm^t^ i^mm&sm . 

[ If *H 3 ] t'77i7 -JiV&XsJttF MSH^ L < 14 
^SttSfffi (A) tj\ t'7,7x7-/Hx^yfIl 
Xhlt\ l£W4, t'X7x7-/HX^yii^ 

If *ijf 1 £ £(i 2 iaa^«Mfifflx,f^ vfifSglM^ 
[ If 4 ] t"77x7 - ^fflXTjf* vfSII^' ..AO 
y*7ftt'X7x y-;PMx^df MSJl-TfeSfi^ll 3 IE 

\lX 7x7 -/I^Xitfdf v» ^f7x7 -;|/&rj ■ £ 

w& i.ftsii 3 iE«^wi«ifflxjtf # HMiiijsft. 

[ If Sif 6 ] £'7 7 x / -/ivfflxjjf* v-ffilt^ Kit 
^^ttitll (A) An^t*10-3 0ti 
%«WM£T^oy y-ffcSftfc t <D-C*SliM4X(4 5 

[ If Sif 7 ] t"7 7 x 7 - /I^xjK* vltJll^ L<(i 

( a ) 4> t , 7 x/-/w >j 7 v 

;i>x— f ffl^ft+O^x^ vffilij&fr£*f IX 

2 0 - 4 0 tlX V If JRIM 1 - 6 CDftttiP 1 o t 

lEacomiiKfflx^dr MSig*Mij . 

[|f*JI8 ] jgt, ^ftox^MftJi ( c ) s-w 
ffl-TS If *II 1~76 ^Mil# 1 ofciE©<D£ l«fflx 

[|f*H9 ] SflflJ (B)i> 75 y«WCTJ-C*S 
lf*iB 1 -8lEa«»«Sfflx;f^^ffiMMft„ 

[l^lfrffi&l^] 

[0001] 

[^fS^«t-§fi«^lf] *M3i4. x^vfiffllfifig 

tttSBU H£f¥L<W*{f«e« (TUyMHSft) 

&^ffit-i>x^MaBMfttP^^ fcor&s . 

[00 02] 

[«*^fi«] x^vffiliaWRtfcttSVxxi: L 
T(4. $R(4lM€£;fi^FR-4 7V-FT14. 

y vjs^-cwftstutx^ ^mmz^mmftt u 

i ftta* cox^df 7ffig£ L^x^df Mfflli £ . 
x#* MSIIfflSIM t £ffi^ LTfflv ^ &#n: us . 



[0003] £;fufc T^nyy^x^df vffllt t LT 
(4 . HRt t"7 7x7 ^ASJfcRxtfdf MM!^- 
7fc LT„ ;W:fh57"ntt77x7-/l/AJKJ£ 
)5flMLow-BrMx^dfv«li:Wfl§C> 

[0004] Low-B rMx^if MSfliWCti. * 
WMVMff^cD^ffi4J|#TJ>S W\ ffifttt^' 

ow-Br!l« vfitJii 1 7 if. 5 v ^ Mx^df vfflit 
^^-g-lgx^df vfifSM&-f57'>y F LTSff^^ 

[0005] 

[fKH^fRfcLi^t-rSIB®] t^t. WIS 

ommMxzmh i cfy/^^Bi^f 

adl . liil^.t'J. ^fL^i'>i : it^it.'ii'^^i'fti.Vf^)ifitt- 
ffltt#^B^B«W It] Ji^'Sto ^tiTfc 9 . lufEL/t 
Low-B ritXjK^MHilt. 7^7-y^Sx^dfv 

[0006] Sii*>, i»J!fettS:flBfeS^T^f ffix^df 
«<7)7V 7 Hlfc*±{f S fc . ffiJ»*«H<li< 

^■^^Mfesw < * h z t frh . mammz%^ 

[0007] *IWS$L i 5 fc-tSIBBfi, ®« 

ft#i^wisfflx^^ >>®mm(Mi*m-r& - 1 fc» 

s. 

[0008] 

[piss-^-ts^fe^s] *^M*i4, JifEim 

T h'X 7x7 -/L Mx*^ 7f ffl |^ t < (4^MII 
( A ) m&Stfff-M. 1 fc 5r list- § Z 
tX\ BSMt. SW^«#attfcJ;r7'^57S»Mrj't 

^Iftti-TS i t & ^tzL^WM^-th tioft. 
[0009] *%BJ!(4, (Mn)4 ! 

5 0 0-1 50 0t'\ E.-?. HWfl (Mw) fc 
IWI (Mn) bCOit ( Mw/M n ) #2 . 5~ 
4 . 5 § b"7 7x7 -/^Mx^df 7fflt^ L < (4 Z 

emmm ( a > t . ( b ) t s^^t lt 
jii^s i t t-i>wirax^^ifsi$Mftt 

[0010] *9|HJT'ffl^Sb'X7x7-;l/Mx^v 
MSt^t<(4^^Mg (A) (4. JJEOilO. » 
*^HF4 ( Mn ) j6*5 0 0-1 5 0 0?'. SS¥ 
i^^fi (Mw)t iW^^fi ( M n ) t ( M w 
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/Mn)#2. 5-4. *^HJ!fci>^T(i. 

T^st^fcfr^ifii-f § i t-caw^teitttt 
«*ttt£*fI£€Sit£B«t urns. sp*>, J± 
«m»t$;ft.fcJfciH= J: 2&<D*S««}tft£ 

ft*. Mt««#tt£ft±£^\ jgt, 

TifcH-jtawa s - t 1 ± o rsw^^istt^ffi^ 
s ffi . mm<mim& h m 1 1 r^mim^wm^ *> 

[5l^[6]±-f-|> 0 

[ooin mzmmai. sto^s <Mn ) 

(«T, r Mn j fcH&IE-fS) #5 0 0*Sf<9*&£ 
K(4, ^*tt«Stl*^ig?il-f , 1 5 0 0 *tf 

ttsis^-c# =&■ < . <r #i ^> y xtfmtii 

^K'tMnt6 0 0-1 1 0 OWlgWfft U\ 

[ o o 1 2 ] a*;, rnxviafrPM. (mw) tsw%# 

ft(Mn) t (JDifc ( Mw/M n ) (ITF, *K r Mw 
/Mnj J42. 5-4. 5t"*l>^\ Mw 

/Mntf'2. 5 m<^m^itm^*ss.^bm^mss. 
fttnrtjyxtzx&imim&.Zti'f* ttz, 4. 5 

rtyyMzMih&frh%:frX'h2. 7-4. O^Kffl 
[00 13] »Mn, afeJ/'tMw/Mn(0|ffl 

StifcoTfi, ftKHBESfiSri^ b'X7x7-/l/ 

SfXitfdf i/fflilf) n = 0 $tft ( b'X 7 x 7 -)V<7) V 7' U 
S^Px-r/MM*, JitT r n = 0^j tWEtS) 

^r-tt-ffsi-sit^ if»tt, isfifmt^ffi, ^ 

7bf^llffix^ffi^#?gU^ 7x77) 

. ■j*stt«oHa» ^ fx 7 x y AMx^jf 

MSIiOn = 0jftfrtf)-£M#S2 0-4 0 £ t 

[0014] ^HJTCffl^l) t"X7 x 

fMI^L<(4^M»§ ( A) cOJW^Jt LT(i, # 
KK£l4S*i=Sr^3&«. 5tf b'X7x y-y^x,f^ yfS 
mtLXli. MUttX-7x.y->VA^ b"77x7-^ 
F, b"77x7-/l-AD. f b 77*0^6 b'7. 7x7-;!/ 
A, t b 57*Ott"^7i 7 — )V¥ , f b^TX^b'X 
7x7-7l-AD (iyTTBBPADtW&-t) f<?)t'X7 

x /-/HgOiKi: < 1 1, l iIHi«t'X7j: 7-/1^ 
^ttO^St J: 0 , x 1 7 n^b b y y t C0RJ6T'#^ 
ti^x^drMSIl, £fc{±, ^fi^«x^MSII&$ 
^tb"77x7-/llfL<aAnyyft'X7x7- 

/utra § ff x^ yfsn^w^ h . 
in t><v% frx-hmmmt Lxt<^\n?ym=f L * 

ifftt hJ\u? yfcHx 7x7 -;Hx^ yfW^H 
»*«**^ff4 t< . i*Waib'X7x7-;kS 
x^dr i^m fcfb77"Dth"X7x7 -A- t & RJES 



[0015] -73, b'^7x7-;Hx^ Mifll^ 
Milt LT(i. ±fE«b'X7x7-^Mx^HMI 
Sr. 7^-y^«!iT'^ttt^i>^. y^5'^lx^ 
^^fflllifc b'7. 7 x 7 -At ^JSE^T^ttUc t, 

mm ■ 4 mm^tf* >-mm 1 7 x 7 ->v t Srgjte 

7x7-^Mx^^ffiIlt, a7x7-/Ht, 7 
^7 7 7M ■ 3fffiM ■ 4^Mx^^M|t ^^JU 

[0016] bx7x /~>m^*ymmcommm 

Any y^x^ yfflllt'* 

f5jfi*»i!>iff4U^ t'X7x7-;Hx^y 
ttfJS. b7 7x7-Miy7*7 v 7Mx^yfM§ 

^•c^Mix* 1 1 )£ W no ^ y {b ^ ixT v ^ix(f i v ^\ ^ 

*> t*x 7x7 -yuax^df visiiav/xii fx 7 

[0017] ±IEL/;b'X7x7-;^x^dfy 

T i>ffib^W, *^tt£7)b"7.7 x y-;Hii|Wf^ 

^J3I (A) SOMn, MVtMw/Mn«0ifflitfeV^ 
t . b'7. 7 x 7 -/PSXjtf df ySflliO n = 0 jfcfr ( h"X 

7x7 -;i/toy>" y y y^x-r;i/#*. lilT r n = o 

[0018] ±IEt^b"X7x7-^ax^^II^ 
IXfcSHtttfJB (A) «oxjKdf^3M(41*t:K£S*i6 
fcdOTtt*^* 1 . 3 0 0-1 00 0Ot5fflT"fel>ii;^ 
^tt.#.C*(--r«iH1:f).'.^'^CW4 L < . m:-c7>K7 

yx^ t < ^ff t * 3 5 o - 5 o o <r>smc 

l 0 0 1 9 ] b"77x7-;^X^df yffill^t 

<tt^ffiSIi (A) fc tT^o^yiii i &##t--&An 
yy-ftx;^ yfltlMSr ffl^ S t (4 . AnfytW 

i o - 3 o sit tmrnm^^t- h 

[0020] ±tz. *mmz$3ux\±t:z7 xj-jm 

x^yffi|gBgL<i4^™i (A) 

[oo2i] mmm^mymmt ixiz. 
tx^ y 2 ffli4±^i, ^mm^t^ y«n 

b"7 x 7-;l/Mx^df yffill, b"77 x /-/t-MHT 7 
Wn7t b 7 y>"U yy/H-f/k b"7 -/3 - b U 
7;t/^-o^f-;i/y>"u yy';bb'7.7x7-;l/A, ff7 
7 -77bb"7 7 x 7-;PAMx^ yfSIl, W)Vv 7- 
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'J y y>x-f7k 1 - 6y't Kn^fyt7^1/ 

y « y y y i>)iJL-T)vm<?) 2 itEMx*^ visit. 

I, 6- yy y v y/kj-^f >"t 7 ? V yMx^rdf yffl 
HI. 1 - ( 2 , 7 - y'yy i/Vfrtt isi-y^-ti) - 1 
-(2-7'yyy/myf7f/H^^y, 1, 1- 
b'7. (2, 7-y/'Jyy/myt7f;l/) 777. 
1 , 1 -h"X ( 2 , 7 - y'7" >J WJflsX* i^i-yf-iV) 
-l -7x-/l/-^^yf«t7j'l/y|X^yi 

II. 7*y-;^#7'y?Sx#*MSJ|^ *;k/?V 

7 # 5 '/ 7 vfSIl . b"7 7i7-^A7 
#5 v 7Mx*°dr vfSll. b"7 7 x y-^A D y sK7 'V 

7 ffiflg . J«tt7 i;^y*77? ix^ yfiflt. 
fx 7 x y - a- a y # y v 7 ix^ hsu^ 

y*7 7^Ix^yl^ v?n^*-bytfdMM F 
**#t6x^M»lll, b'Jy^nft^W F 
S£*-f£x;f^yffifIg. y^u^f^W 
£lTt £x;ffdf vfflfli, v v 7 n'O 7 yx ytfjxsJMf 

v-ftft^^s^flisfflix^^ y mi! , 7 y ;H8 y y y y 

y;HXf;K T F 7 b Fn 7 y /Hy/* >J y yVUxx 
r/k ^tb Hn7?;Hy'yyyymf^, v 

y y y^p-^^ y&&#@g. y a v-$y y y yvi^ 

xxf/k b 'J y' 'J yy/H^f/^^J y y>x7 

r^ax^df r h 7 y y v v;kr s y v7 x ^ 
/F77y, hyyyy-y>Vko-rs77x7-;k 
5 y y v y'/Fm - ^ y y y y yr $ y^y y y^r 
syMx^^fitll. byyF^yiSx^yifjjt. f 
y yy y^;w v yry v- ^<o«*aKx!ittf s/jK 
II, 7Pnyyy-y-/i/hyyyyv;i/x-T/i/, Fy 

b Fn^r y b'7 x —)V b 'J y 'J yy/l/X-f/K F 'J b 

f y 7 x x;t/y y y f y y y y y^x-r^ . y y 
-feyyFuyyyyVPx— f;k 2 - [4 - (2, 3- 

X^y/oWy) 7xX;H -2- [4- [1,1 

-b"x [4 - (2, 3-x^yyn^y) 7x- 

;H xf-;kl 7x-;kl 7aAy, l , 3-b7 [4- 
[1- [4- (2, 3-X^y7"n^y) 7i- 
;H-l-[4-[l-[4-(2,3 -Xjjfdf y/n 
*°^y) 7xx;H -l-yf-;kxf-;k 7x-;H x 
f-/k 7x7^y] -2-7"wv-;i*»3flSi 
^ yffifll. r F 7 b F n^f y 7 x x;|yxy yf - F 77' 
y y yvux— f)i . f - F 7 y y y yvk< y v 7 x y y . 
fc*^i/V^y y-;i/f f 7 y y y yvkc-r/k t f 7 
y y y f ^ y b7 x -/kfo a mm^x* i/®mc t* 

t < f«ll> & 7 * 7 >y 7 mx^ yfm. 3 w 
iMx*^ yfflisv'4 wsiax^ yfflii^e^ l 

[00 22] ±IE^ffl¥fg£x;J«f yifflgJi^fi-ffi 

£KIE £ i> #R «f±f Ex*°^ y tSIl £ b 7. 7 x 
y-^Hl£^ tTSJtES^-t t) *>fll*>«ev^fD 



[ 0 0 2 3 ] £ iix^ffiffl^&x^ysjn^ 
ffifflfiti. ifftsijpjlisiti^^tii^i^i, Sfl^7^ 

jfc6» t . «tj*^x*°^ yffiii^* 5 - 3 0 ss 

%TftSii:* I ja : iL^. ^^(±. «»4^x*°3fy 
fflIllt^*7)M n . Mw/Mn7)iEll*\ Mn^'5 0 
0-1 5 0 0t". Mw/Mni!2. 5-4. 5b 

%&mmx'fo &zk ifimzt^mmm^mts: hot 

[0024] mz. *mr?m^&mm ( b ) t lt 

*>t-i{t»^i^t LT(i. r i>mmtMt try 
yyyyysF. -fsyy-;k BF3 -rsyig*. 
yr-ityimit&com&timtffl. r s y 7 x y- 
/k 7 77x-yyy'r$y. y'7syy'7xx;i/yy 

y. y"7 S 7 y7xx;l/x;l/*y^t"£?)f f ir i y 
P.. 7x7-^7*7 7 7181!. 7FV"-/F7*5 7 7 
b"7 7x7-^A7* 7 -y7«II. ^yrsFffi 
II. fekvy-f yK. ii*7^;H6. *7j<A.^h Fn 
77/FIS. JHctn^ y >y F^fOSIffi/Rft^ra 

[0025] ifi^>^**>Tt 7-7^SStt (Mx 

{cftni»^^rsy^ii{^'j. Sfc^vry^ 

[0026] SjbffiilSiJt LT{±&Mfffl<7)icWW 

«m3»T5y. -rsrv-zk *«^«*s. ;w^. 

[0027] *%0flc7)x*3f y«I!$Mfttfc^T(i. 
Jgt^Srflfffl tT J: < . mzm^tih Zb%<. 

mizfotxm* oyhomm&m. muz. t^f 

y. y^-./Lxf-zyy by. b/^xy. ^yyy. yf-/^ 
-f 77'fvl/yby. BKxf-;k xf|/y/ij3-;w 
yyf-^x-f/F. n, N-Wf/i/*;i/A7S F. y 
yy-/i^. xyy-/w^t>W^fL. ;ti^7)M [ J 

«±. ita:t2asfc(±. wy±«ii^Mi:U , rffiffl 

i"5if:*>nrtiSTfcS. fMiJ^ffifflfifc LTii. 
i3^V^\ Sff^«#?Itt7j**^^#^-C"3 5 
-6 5SS%. *A»Ti4 0-6 0ll%ti66;tJ& ! 

[0028] *%0J!^x^ytSI!*Mftt(i. § 

[0029] *9|HH7jx*^ytSl!lMft«x. »JfSffl 
mzTV> hSIfflt LTSfeTTOT'*^. 
[ 0 0 3 0 ] *My>x^yffl|TO^irl«£ 
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umizx-oxmmi-i t\ 1 itK mum*?*? 

0-7 0nm%t%&M-£T^mLX7 , )7U7't u 
HZ^X'ZCDTVyV?'?) 1- 1 0ft&jD^7>XtT# 

[0031] 

[00 32] ##0fl 1 

x*°df ^ 1 8 7 co b"7 7 x 7 ~)V AMx^Jf > ffif 

114 6 Str b 5 7'nt t"7 7 x 7-;U ACO 3 4gP&jD 
itl 2 0°CtMh jfffU $^C2-^fMS^ 
7"-7t/CO0 . 0 1 gISSrSsJpLT 1 5 0°C-C-4B#ra1RJS$ 
^tidk , x^fJf ^ 1 8 7 CO b'7 7x7 A ifx 
!K^^tttJl*2 0f5*JSSllL, X^y3i44 0, ft 

2 0%t"Mn^'8 5 0,Mw/Mn^3. 3 CO 
Xsjttf MMIIi*1*fc . * i cOfflM+cO b"7> 7x7 -IV 
AMx#*Mfflli«0n = 0jfciMi. 2 4%T*-5fc. W 

t, zmmz (A-i ) tB&ia-f-s. 

[0 0 3 3] ##W2 

Xsjttf i, 8 7 CO t"7 7 x 7 -/W ASXjK* yffi 

11 3 6 g& t x^ Jb6«4 0 0 cOx h 7 /nt b'7. 7 
x 7 ASJx*°df 7 gGtr b 7 7*n*r t'7. 7 x 
7-;l-AC0 3 2g|3SrJDi.-Cl 2 CCtflPfL fltfPU § 
&£2 -7f-;M 5^"7"-;t/C00 . 0 lSISrJMDtT 1 
5 0*C*C4^HSIKJCeS-^a, x^ySi^'l 8 7C0 

^^S*44 0, ««#*l:2 2%t"Mn//9 3 0. 
Mw/Mn^'3. 6c0x^^itBISrt#^„ ttzLWM 
m*<K t'7 7x7 AMx^^r MSIICO n = 0 Jfcfr 
f±s 2 6%?J>ofc. liLT. (A-2) tB& 

[0 0 34] ##0J3 

x#=* y-Sft^ 1 8 7 c0b"7 7 x /-/lAfx^Jf MB 

115 0Si:X^>'S** s 2 1 Of, ^mmtWA 
co b"7 7 x J~)V A 7 #5 v 7 Ix^Jf MHH 2 0 9St 
f-b57"n^t"7.7x7-^Ac03 OgP^jD^T 12 0 
°C £ JD» , Sff U 3fet2-^fMS rV-^cO 

o . o iw&muix 1 5 o°cx mrsKm^. ^ 

^^M4 0 0 . H«llr*fi 1 8%-CM n*«8 30. M 

w/Mn^'3. icox^msii^#^ 0 ttzzcomm 

4^c0b"7 7 x 7-^AMx^^^fflS|cO n = 0 Jfcfrfi. 
2 «T\ -cOffill^ (A- 3) fcBIE-t 

*. 

[0035] ##W4 

114 6 Str b 5 h"7 7 x 7 -A- A 7> 3 4 gE £ Jp 

«1 2 0 5 CtMh SffU §^[:2-^fMSf 



V-/KO0 . 0 lgP£}QPLT 1 5 0°CT"4 B#flKJ££ 
-££f£. X^fdf ^Sa^i 18 7 7) b 7 7x7 -7l^AMx 
#*Mfflli*2 0a5. X^^S*2 0 0C0f-b57x 
-n-W 7 7c0t h 7 7" U ^;Px— r^Mx^df ^ 
fifllloatSiSJDL. x^dr^Sfi4 0 0. 
1 8%TMn#84(K Mw/Mn^'3. lcOX*"^ 
l»]li£f§fc .tt: tOffillcf'CO b"7 7 x 7-^AIX^ 
^MSfIicOn = 0$#{;L 2 2%t*ot„ liiT. 
«ffli£ (A-4) tBHBtS. 
[0036] ##ffl5 
X^ySt*' 1 8 7 C0b'77x /-MfX^ MS 
jg 6 6 St T h 5 7"n t h"7 7 x 7 -ll AcO 3 4 gP^JP 
2 0°CtSU». «fft. HC2-^WS/ 

7-;ixcoo . o imiWMLx 1 5 o°ct"4B#r B is:j£$ 

■frT. x^^SMAU 8 7c0b"77x7-;^AMx^ 
JrMfflgSr 2 OgP^jMDL. x^^SS4 4 0 . M« 
^S2 0%T"Mn^'9 0 0, Mw/Mn#2. 3cOX 
^MMII^tf^. ^/i. 22c0fflM4ic0b"7 7x7-^ 
ASx^=3f ^SfUcO n = 0 tftftft * 1 8 %X'h o . El 
T. iWffiUS: (B - 1 ) fcftiB'tS. 
[0037] ##M6 

X,t°^f ^iM^'l 8 7c0b'77x 7-;I/AMx^^gf 
II 5 6 aSfcf - h 5 7'n ^ b'7 7 x 7 ACO 3 4 gP^ JB 
iT12 0 5 CtJn^ MfFU ^C2-^f/M^ 
. 0 lgPSrasSPtt 1 5 0°CT"4 B#re1MJE§ 
x^^iS^'2 1 3X-Wi&7 5°Ccr>7UY 
-^7^7'y7Sx,t°df^ffi(Ill OgMflnU x^df 
v-3fi4 5 0. ft»^*2 0%T*M 11**9 30, Mw 
/MnA«. 3cOX^MIII^^„ tfz. iCOMI 
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TRANSLATION JP 9136943 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an epoxy resin composition, in a laminate sheet (printed 
wired board), this invention is excellent in various characteristics, such as heat resistance, 
a water resisting property, a mechanical strength, and adhesion, if it says in more detail, 
and it relates to the epoxy resin composition which provides the good electrical insulation 
material of especially moisture-proof heat resistance. 
[0002] 

[Description of the Prior Art] As a varnish in an epoxy resin laminated sheet, in FR-4 
grades by which flameproofing was carried out, for example, the epoxy resin replaced 
with the halogen atom is used as the main raw material component, and the epoxy resin 
which mixed various epoxy resins, and the hardening agent for epoxy resins are blended 
with this, and it is used for it. 

[0003]The thing which makes tetrabromobisphenol A react to this by using bisphenol A 
type liquid epoxy resin as a base generally as a containing halogen epoxy resin until now 
and which is called what is called a Low-Br type epoxy resin is known. 
[0004]What [ has the adhesion good in a Low-Br type epoxy resin independent to a 
substrate and copper foil ], Since the problem that heat resistance is inferior arises, the art 
of blending some polyfunctional epoxy resins, such as novolak type epoxy resin, from the 
purpose of improving heat resistance, to a Low-Br type epoxy resin, and balancing the 
adhesion to a substrate and heat resistance is known. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the tendency of the shift to surface 
mounts, such as an IC chip in the manufacturing process of a laminate sheet, and 
densification, multilayering, and thin- matter- izing progresses quickly, and in recent years 
by this, The improvement in moisture-proof heat resistance of the heat resistance of a 
hardened material, moisture-proof backward solder-proof nature, etc. is called for, and 
the above mentioned Low-Br type epoxy resin had a limit at the improvement in 
moisture-proof heat resistance in the method of blending some polyfunctional epoxy 
resins, such as novolak type epoxy resin. 

[0006]Namely, if priority is given to heat resistance and the blend ratio of a 
polyfunctional epoxy resin is raised, Since the impregnating ability to the point and 
substrate with which resin becomes weak firmly worsened, when only the thing inferior 
to moisture-proof heat resistance was obtained and the blend ratio of said polyfunctional 
epoxy resin was lowered, it was inferior to heat resistance and had too the technical 
problem were inferior to moisture-proof heat resistance. 

[0007]There is the issue which this invention tends to solve in providing the epoxy resin 
composition for laminate sheets which is excellent in the heat resistance of a hardened 
material, a substrate, adhesion with copper foil, and the impregnating ability to a 
substrate, and is remarkably excellent in the moisture-proof heat resistance of a laminate 



sheet as a result. 
[0008] 

[Means for Solving the Problem]This invention persons are adjusting a number average 
molecular weight and weight average molecular weight of bisphenol type epoxy resin or 
modified resin (A) as an epoxy resin composition, as a result of inquiring wholeheartedly 
that an aforementioned problem should be solved, It has all the adhesion with heat 
resistance, impregnating ability to a substrate, a glass base material, and copper foil, finds 
out that moisture-proof heat resistance improves as a result, and came to complete this 
invention. 

[0009]that is, number average molecular weights (Mn) being 500-1500, and this 
invention, A ratio (Mw/Mn) of weight average molecular weight (Mw) and a number 
average molecular weight (Mn) is related with bisphenol type epoxy resin which is 2.5- 
4.5 or its modified resin (A), and an epoxy resin composition for laminate sheets using a 
hardening agent (B) as an essential ingredient. 

[0010]As above-mentioned, number average molecular weights (Mn) are 500-1500, and 
ratios (Mw/Mn) of weight average molecular weight (Mw) and a number average 
molecular weight (Mn) of bisphenol type epoxy resin used by this invention or its 
modified resin (A) are 2.5-4.5. It aims at making impregnating ability and adhesion to a 
substrate have by adjusting a molecular weight and molecular weight distribution in this 
invention. That is, an ingredient polymers-ized comparatively raises concentration of a 
hydroxyl group of the 2nd class, adhesion with a substrate is raised and impregnating 
ability is further improved by increasing a low molecular weight constituent. When a low 
molecular weight constituent ratio increases, impregnating ability to a substrate increases, 
and also since crosslinking density at the time of hardening also increases, the heat 
resistance of a hardened material improves simultaneously. 
[0011]When it is less than [ (is only hereafter written as "Mn") ] 500, an effect of 
adhesion is not specifically revealed, but in exceeding 1500 on the other hand, even if it 
increases a low molecule component amount, it becomes impossible to improve 
impregnating ability. [ a number average molecular weight (Mn) and ] The range of 600- 
1 100 is preferred from Mn also in a point that these balance is excellent to inside. 
[00 12] Although ratios (Mw/Mn) (it is only hereafter written as "Mw/Mn") of weight 
average molecular weight (Mw) and a number average molecular weight (Mn) are 2.5- 
4.5, When an effect by balance of a low molecular weight constituent and the amount 
ingredient of polymers is not attained when Mw/Mn is less than 2.5, and exceeding 4.5, 
many amount ingredients of polymers change too much, and impregnating ability and a 
heat-resistant improvement effect are no longer revealed. The range of 2.7-4.0 is 
preferred also in a point of excelling in these balance to inside. 
[0013]In adjustment of this Mn and Mw/Mn, Although not limited in particular, it is 
preferred from a field of practicality, such as cost besides heat resistance and a 
mechanical characteristic, to adjust by content of n= 0 ingredient (it outlines a diglycidyl 
ether simple substance of a bisphenol and the following "n= 0 ingredient") of bisphenol 
type epoxy resin. In that case, it is preferred that content of n= 0 ingredient of the 
substrate impregnating ability of a varnish and a heat-resistant field to a bisphenol A type 
epoxy resin is 20 to 40%. 

[00 14] As an example of bisphenol type epoxy resin used by this invention, or its 
modified resin (A), Although limitation in particular is not carried out, first as bisphenol 



type epoxy resin, For example, bisphenol A, the bisphenol F, bisphenol A D, At least one 
or more kinds of bisphenols of bisphenols, such as tetrabromobisphenol A, the 
tetrabromo bisphenol F, and tetrabromobisphenol A D (it omits the following TBBPAD), 
by a publicly known method. An epoxy resin obtained at a reaction with epichlorohydrin 
or an epoxy resin produced by making those epoxy resins react with bisphenols or 
halogenated bisphenols further is mentioned. A halogenated bisphenol type epoxy resin 
which contains a halogen atom especially as an object for laminate sheets also in these is 
preferred from a point of a fire-resistant effect, A Low-Br type epoxy resin produced by 
making bisphenol type epoxy resin and a tetrabromo bisphenol specifically react is 
preferred. 

[00 15] On the other hand, as modified resin of bisphenol type epoxy resin, what 
denaturalized the above-mentioned bisphenol type epoxy resin with novolak resin, and a 
thing which made novolak type epoxy resin and a bisphenol react, and denaturalized — 
or, In addition, although a thing etc. to which 2 organic-functions type epoxy resin or 3 
organic-functions type and 4 organic-functions type epoxy resin, and a bisphenol were 
made to react are mentioned, A thing to which bisphenol type epoxy resin, bisphenols, 
and a novo lac type, 3 organic-functions type and 4 organic-functions type epoxy resin 
were made to react from a heat-resistant point especially is preferred. 
[00 16] Also in modified resin of bisphenol type epoxy resin, it is preferred from a point of 
a fire-resistant effect that it is a halogenation epoxy resin which contains a halogen atom 
too as a laminate sheet use. For example, in the case of an epoxy resin to which bisphenol 
type epoxy resin, a bisphenol, and novolak type epoxy resin were made to react. 
Although any one ingredient of those raw material components should just be 
halogenated, it is preferred that bisphenol type epoxy resin and/or a bisphenol are 
halogenated especially brominated especially. 

[00 17] Although modified resin of the above-mentioned bisphenol type epoxy resin may 
be an epoxy resin by which whole-quantity denaturation was carried out, it may contain 
undenaturalized bisphenol type epoxy resin so much. Therefore, also in adjustment of Mn 
of modified resin (A), and Mw/Mn, it can adjust easily by content of n= 0 ingredient (it 
outlines a diglycidyl ether simple substance of a bisphenol, and the following "n= 0 
ingredient") of bisphenol type epoxy resin. 

[00 18] Although a weight per epoxy equivalent in particular of the above-mentioned 
bisphenol type epoxy resin or modified resin (A) is not limited, it is the range of 300- 
1000 - from a point of adhesion and impregnating ability - this - better - it is preferred 
that it is the range of 350-500 from ** and a point that especially that balance becomes it 
is remarkable and good. 

[00 19] When using a halogenation epoxy resin containing a halogen atom as bisphenol 

type epoxy resin or modified resin (A), it is preferred from a point of a fire-resistant 

effect that it is a rate of 10 to 30 % of the weight of halogen content. 

[0020] Other epoxy resins may be used together in the range which does not spoil an 

effect of this invention to bisphenol type epoxy resin or modified resin (A) in this 

invention. 

[0021] As an epoxy resin which can be used together, what is necessary is just an epoxy 
resin of a polyfunctional mold which has two or more epoxy groups in a molecule, 
Although it is not a thing limited especially, for example A biphenol type epoxy resin, 
Bisphenol hexafluoroacetone diglycidyl ether, bis-beta-trifluoromethyl diglycidyl 



bisphenol A, A tetramethyl bisphenol A type epoxy resin, resorcinol diglycidyl ether, 2 
organic-functions type epoxy resins, such as diglycidyl ether of 1-6 
dihydroxynaphthalene, A 1,6-diglycidyl oxynaphthalene type epoxy resin, l-(2,7- 
diglycidyl oxynaphthyl)-l-(2-glycidyloxy naphthyl) methane, Naphthalene system epoxy 
resins, such as l,l-bis(2,7-diglycidyl oxynaphthyl)methane and l,l-bis(2,7-diglycidyl 
oxynaphthyl)-l -phenyl- methane, Phenol novolak type epoxy resin, polyglycidyl ether of 
o-cresol-form aldeyde novo lac, bisphenol A novolak type epoxy resin, bisphenol A D 
novolak resin, bromination phenol novolak type epoxy resin, Novolak type epoxy resin, 
such as bromination bisphenol A novolak type epoxy resin, An epoxy resin which has a 
cyclohexene oxide group, an epoxy resin which has a tricyclo decene oxide group, Cyclic 
aliphatic series epoxy resins, such as an epoxy resin which has a cyclopentene oxide 
group, and an epoxidation thing of a dicyclopentadiene, Phthalic acid diglycidyl ester, 
tetrahydrophtal acid diglycidyl ester, Diglycidyl hexahydrophthalate, diglycidyl p- 
oxybenzoic acid, Glycidyl ester typed epoxy resin, such as dimer acid glycidyl ester and 
triglycidyl ester, Tetraglycidyl ether aminodiphenylmethane, triglycidyl p-aminophenol, 
Glycidyl amine type epoxy resin, such as tetraglycidyl ether m-xylylene diamine, 
Heterocyclic epoxy resins, such as a hydantoin type epoxy resin and triglycidyl 
isocyanurate, Fluoroglycinol triglycidyl ether, trihydroxy biphenyl triglycidyl ether, 
trihydroxy phenylmethane triglycidyl ether, glycerol triglycidyl ether, 2-[4-(2,3-epoxy 
propoxy) phenyl] -2- [4- [1,1 -screw [4-(2,3-epoxy propoxy) phenyl] ethyl] phenyl] 
propane, 3 organic-functions type epoxy resins, such as 1,3-screw [4-[l-[4-(2,3-epoxy 
propoxy) phenyl]- l-[4-[l-[4-(2,3-epoxy propoxy) phenyl] -1-methylethyl] phenyl] ethyl] 
phenoxy]-2-propanol, 4 organic-functions type epoxy resins, such as tetra hydro xyphenyl 
ethane tetraglycidyl ether, tetraglycidyl ether benzophenone, screw resorcinol 
tetraglycidyl ether, and tetra glycidoxy biphenyl, etc. are mentioned. A point that a heat- 
resistant improved effect is remarkably excellent especially also in these to novolak type 
epoxy resin, 3 organic-functions type epoxy resin, and 4 organic-functions type epoxy 
resin are preferred. 

[0022] Of course, a thing to which an epoxy resin in which the above-mentioned 
concomitant use is possible is independent, respectively, or they were made to react as 
two or more sorts of mixtures, for example, a thing to which the above-mentioned epoxy 
resin was made to react via bisphenols, may be used. 

[0023]Although the amount in particular of epoxy resin used in which these concomitant 
use is possible is not restricted, it is preferred that it is 5 to 30 % of the weight among a 
whole-epoxy-resins ingredient in [ a point that a heat-resistant improved effect becomes 
large to ] a constituent, without spoiling impregnating ability to a substrate. Or it becomes 
what has a still more remarkable effect of this invention that Mn is 500-1500 and it is a 
range from which Mw/Mn is set to 2.5-4.5, and the range of Mn of the whole epoxy resin 
composition in a constituent and Mw/Mn is preferred. 

[0024]Next, although each compound of publicly known common use can use it as a 
hardening agent (B) used by this invention, before long — also coming out ~ as a typical 
thing — as an amine system hardening agent — dicyandiamide. Imidazole and BF3 Latent 
curing agents, such as - amine complex and a guanidine derivative, An aminophenol, a 
meta-phenylenediamine, diaminodiphenylmethane, Aromatic amine, such as 
diaminodiphenyl sulfone, phenol novolak resin, Acid anhydride system hardening agents, 
such as cresol novolak resin, bisphenol A novolak resin, polyamide resin, a maleic 



anhydride, phthalic anhydride, anhydrous hexahydrophthalic acid, and pyromellitic 
dianhydride, etc. are mentioned. 

[0025]An amine system hardening agent from a point of excelling in the stability (latency 
hardening) of a varnish also in these, especially dicyandiamide are preferred. These 
hardening agents may be independent or two or more sorts of concomitant use may be 
sufficient as them. Furthermore according to the purpose, other hardening agents 
described above to an amine system hardening agent may be used together. 
[0026] Although each thing of publicly known common use can use it as a hardening 
accelerator, for example, tertiary amine, such as benzyldimethylamine, imidazole, 
organic acid metal salt, Lewis acid, amine complex salt, etc. are mentioned, and not only 
independent but two or more sorts of concomitant use are possible for these. 
[0027]In an epoxy resin composition of this invention, various things can be used if 
needed, without using a solvent together further and being limited especially. For 
example, acetone, methyl ethyl ketone, toluene, xylene, methyl isobutyl ketone, Ethyl 
acetate, ethylene glycol monomethyl ether, N.N-dimethylformamide, methanol, ethanol, 
etc. are mentioned, and these solvents can also be suitably used as a partially aromatic 
solvent two sorts or beyond it. Especially as amount of solvent used, although not 
restricted, it is preferred that it is 40 to 60 % of the weight especially 35 to 65% of the 
weight at a point of impregnating ability to a substrate to a nonvolatile matter. 
[0028]Various additive agents, fire retardant, a bulking agent, etc. can be further blended 
with an epoxy resin composition of this invention suitably if needed. 
[0029]An epoxy resin composition of this invention is very useful as an object for 
laminate sheets, especially an object for printed wired boards. 

[0030]Although it is not restricted and can manufacture by a method of publicly known 
common use especially as a method of manufacturing a laminate sheet from an epoxy 
resin composition of this invention, For example, substrates, such as glass fabrics, are 
impregnated at a rate used as 30 to 70 % of the weight of resin amounts, an epoxy resin 
composition of this invention is made them with prepreg, and a method of subsequently 
obtaining them by carrying out hot press of the 1-10 sheets of this prepreg is mentioned. 
[0031] 

[Example] Next, a reference example, an example, and a comparative example explain 
this invention concretely. Unless a notice has a "part" and "%" especially in an example, 
it is a weight reference altogether. 

[0032] A 1 weight per epoxy equivalent reference example adds 34 copies of 
tetrabromobisphenol A to 46 copies of bisphenol A type epoxy resins of 187, and heats at 
120 **, After having stirred, adding 0.01 copy of 2-methylimidazole further and making 
it react at 150 ** for 4 hours, The weight per epoxy equivalent added 20 copies for the 
bisphenol A type epoxy resin of 187, and, in Mn, 850 and Mw/Mn obtained the epoxy 
resin of 3.3 with the weight per epoxy equivalent 440 and 20% of bromine content. n= 0 
ingredient of the bisphenol A type epoxy resin in this resin was 24%. Hereafter, this resin 
is written as (A-l). 

[0033]36 copies of bisphenol A type epoxy resins and the weight per epoxy equivalent of 
187 add 32 copies of tetrabromobisphenol A to seven copies of tetrabromobisphenol A 
type epoxy resins of 400, and a 2 weight per epoxy equivalent reference example heats at 
120 **, After having stirred, adding 0.01 copy of 2-methylimidazole further and making 
it react at 150 ** for 4 hours, The weight per epoxy equivalent added 25 copies for the 



bisphenol A type epoxy resin of 187, and, in Mn, 930 and Mw/Mn obtained the epoxy 
resin of 3.6 with the weight per epoxy equivalent 440 and 22% of bromine content. n= 0 
ingredient of the bisphenol A type epoxy resin in this resin was 26%. Hereafter, this resin 
is written as (A-2). 

[0034]In a 3 weight per epoxy equivalent reference example, 50 copies of bisphenol A 
type epoxy resins and the weight per epoxy equivalent of 187 by 210. An average 
functional group number adds 30 copies of tetrabromobisphenol A to 20 copies of 
bisphenol A novolak type epoxy resin of 4, and heats at 120 **, Stirred, and added 0.01 
copy of 2-methylimidazole further, it was made to react at 150 ** for 4 hours, and, in 
Mn, 830 and Mw/Mn obtained the epoxy resin of 3.1 with the weight per epoxy 
equivalent 400 and 18% of bromine content. n= 0 ingredient of the bisphenol A type 
epoxy resin in this resin was 22%. Hereafter, this resin is written as (A-3). 
[0035]A 4 weight per epoxy equivalent reference example adds 34 copies of 
tetrabromobisphenol A to 46 copies of bisphenol A type epoxy resins of 187, and heats at 
120 **, After having stirred, adding 0.01 copy of 2-methylimidazole further and making 
it react at 150 ** for 4 hours, A weight per epoxy equivalent the bisphenol A type epoxy 
resin of 187 20 copies, Ten copies of tetraglycidyl ether type epoxy resins of tetra FENI 
roll ethane of the weight per epoxy equivalent 200 were added, and, in Mn, 840 and 
Mw/Mn obtained the epoxy resin of 3. 1 with the weight per epoxy equivalent 400 and 
18% of bromine content. n= 0 ingredient of the bisphenol A type epoxy resin in this resin 
was 22%. Hereafter, this resin is written as (A-4). 

[0036]A 5 weight per epoxy equivalent reference example adds 34 copies of 
tetrabromobisphenol A to 66 copies of bisphenol A type epoxy resins of 187, and heats at 
120 **, It stirred, and 0.01 copy of 2-methylimidazole was added further, it was made to 
react at 150 ** for 4 hours, the weight per epoxy equivalent added 20 copies for the 
bisphenol A type epoxy resin of 187, and, in Mn, 900 and Mw/Mn obtained the epoxy 
resin of 2.3 with the weight per epoxy equivalent 440 and 20% of bromine content. n= 0 
ingredient of the bisphenol A type epoxy resin in this resin was 18%. Hereafter, this resin 
is written as (B-l). 

[0037]A 6 weight per epoxy equivalent reference example adds 34 copies of 
tetrabromobisphenol A to 56 copies of bisphenol A type epoxy resins of 187, and heats at 
120 **, After having stirred, adding 0.01 copy of 2-methylimidazole further and making 
it react at 150 ** for 4 hours, The weight per epoxy equivalent added ten copies of cresol 
novolak type epoxy resin of 75 ** of softening temperatures by 213, and, in Mn, 930 and 
Mw/Mn obtained the epoxy resin of 2.3 with the weight per epoxy equivalent 450 and 
20% of bromine content. n= 0 ingredient of the bisphenol A type epoxy resin in this resin 
was 17%. Hereafter, this resin is written as (B-2). 

[0038]Number average molecular weight Mn of each resin obtained by the above- 
mentioned reference examples 1-6, weight average molecular weight Mw, n= 0 
(diglycidyl ether simple substance of bisphenol A) component amount of Mw/Mn and a 
bisphenol A type epoxy resin is measured in GPC (gel permeation chromatograph). GPC 
used the TOSOH CORP. make HLC-8020 type, and a column is what uses four of TSK 
gel G4000 HXL-G3000 HXL-G2000 HXL-G2000HXL, and was measured. Peak area % 
of diglycidyl ether (simple substance) of bisphenol A prescribed n= 0 component amount 
of the bisphenol A type epoxy resin from the GPC measurement result. 
[0039]Each resin (A-l) - obtained by Examples 1-4 and the one to comparative example 



2 reference examples 1-6 (A-3), And - (B-l) (B-2) is dissolved according to each by 
methyl ethyl ketone (as the comparative example 2, (B-2) and novoiak type epoxy resin of the 
specified quantity are dissolved in methyl ethyl ketone), Subsequently, the hardening 
agent dicyandiamide and hardening-accelerator 2 ethyl 4 methylimidazole which were 
beforehand dissolved in methyl cellosolve were added, and the nonvolatile matter (NV) 
prepared the mixed solution which becomes 55%. It was made a rate which will be 0.5 
Eq to the epoxy group in a polyfunctional epoxy resin as a quantity of the hardening 
agent in this case, and the amount of hardening accelerators was made into the rate that 
the gel time of prepreg will be 120 seconds at 170 **. 

[0040]Glass-fabrics WE-18K-104-BZ2 which is a substrate using after [ appropriate ] 
and each mixed solution The [Nittobo Co., Ltd. make] was made impregnated, 160 ** 
was dried for 3 minutes, and the prepreg of 40% of the pitch was produced. 
[0041] Subsequently, piled up nine obtained prepregs, it was made to harden on pressure 
40 kg/cm 2 , the cooking temperature at 170 **, and the conditions for cooking time 120 
minutes, and the laminate sheet was produced. 

[0042]About each obtained laminate sheet, each physical properties of flexural strength, 
heat-resistant (Tg), water absorption, and solder-proof nature were examined. The result 
is shown in the 1st table and the 2nd table. Each examination followed the following 
methods. 

[Flexural strength], [peel strength (peel strength)], [water absorption] 
It measured based on JIS C-6481. 

[Interlaminar-peeling intensity] Tearing off one glass-fabrics **** of the laminate sheet, 
the rest measured the adhesion between glass base materials like peel strength. 
[Glass transition temperature (Tg)] It measured with the dynamic viscoelasticity 
measuring device (the DMA method). 

[0043] [Moisture-proof heat resistance] 2 hours, 4 hours, and the specimen that carried out 
6 time processings were floated on 260 ** fused solder in 120 ** pressurized hot water, 
and the visual judgment estimated the appearance of the specimen. 
[0044] O ~ Completely with no abnormalities. 
O - Less than ten measlings per sample. 

** - Bulging generating with a be [ it / ten or more measlings per sample ], and a 
diameter of 2 mm or less. 

[0045]x — Larger bulging generating than 2 mm in diameter. 

[0046] 

[Table 1] 
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[0047] 
[Table 2] 
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[0048] 

[Effect of the Invention] According to this invention, the epoxy resin composition for 
laminate sheets which is excellent in the heat resistance of a hardened material, 
substrates, adhesion with copper foil, and all the impregnating ability to a substrate, and 
is remarkably excellent in the moisture-proof heat resistance of a laminate sheet as a 
result can be provided. 



